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Abstract of JP61 60878 

PURPOSEiTo obtain an active matrix type 
liquid crystal display device having such 
features that the contrast is high, visual angle 
property is good, a multi- level display can be 
easily performed, and that the display is bright 
and the cost is reduced. 
CONSTITUTION:The device has such a 
structure that an electric field 7 parallel to a 
substrate surface is impressed on a liquid 
crystal composition layer by a thin film 
transistor provided with a drain electrode 12 
and a common electrode 2 which are 
extending over plural picture elements and a 
source electrode 1 extending in a direction 
same as that of the electrodes. 
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in-r s J: 0 MiHH^ms t tsffi^^sms t ® ^1 

UiiiiM<o^mmmizm^tiTU^;ii:'&mtiz-r^m 
1 m\zmwi(DmsM^mm, 

oT, iittmmmmmtf:fim^i&mmt<Dm\ztmm^ift- 

2 wz^(om&^^mm. 
3'mi'^mxftmmzM03LrcWis.±\z. ^(Dmy^^c^ 

*©»«±C, feC0S7&:^i!>;S:<tfe2am-hO:*J7- 

•CJfeO, MJrKiSBjTpU ^'S:^E■©^®Sr5H>i^5!la•r 
« ZL ii-c^m±<Dm^»i'^mis.:^mzm\^mmt^& 



m^6-l 6 0 8 7 8 

m. mnsmmmRxf^^mmmm\zmm'sntcmmh 

«i»MS « ^ tr > i'jLis-r ^ c t ic. ta 

[if *s 9 ] nmm^U)&mm(r>mnmmji'^i)iiEx& 

I *ic I *t4 5a[«±9 0 

ic^9 0ST?*S. 

«J?*-dJS:y:ja^^S:3&ttAnCDi«d • An*to. 2 1 
Atm*^?) 0.3 6 /im<Dra-?*SJ:t«:i?flSfrSffl* 

:bi o^&-siv:>(ii imzm^<r>m^7Pi^m.o 

ffii-*J:5C»AU, *^t3-5-«)|6^ffi(©SI I d • An I 
- I Ri I 5:0. 2 1 Mm*^^0. 3 6 Mm ©rtgtbfctl 

C»«^l 3] WtSIRSffl^Kf&JlfJWgeiRltClSL'T. - 
3SgU -^-OT^fKI <f>ici-*LC2 I **8 0««±1 0 0 

«iKT-?ab K> , 5&^o WE«Siia«'»e CDJ?* d Rtf JBl»f 
^S^^-feAncoSd • AndSO. 4 0 urais^^Q. 60 u 
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»t'iTfc4S£tTT»5Cl<i:*#mi:-r-5«*JSl 1» 

^ 1 3 y^mm<Dm^nimm, 

In) t ©3S:-r ^1 c dife-^y ©^?t«© ^ ^ <r>-:fs(OM% 
<, I «ic-<(>^ I *t3a!£A±l 5ffi£/t.TT 

8. 

<i. B«)EEVaBJiin^>CBt!KMt:ia;5iHg{ClS:^L. m 

ti-n<Dm%msi\z. vb ffjn^cfRSBwifiBassti!: 

[0 0 0 1] 
[0 0 0 2] 

[t¥ *oa*B] ^Ma>mm. h 7 > v'X rJ' SJRSS^S® 
[0 0 0 3] 



(3) S^^6- 1 6 0 8 7 8 

L<gi^ ktfTVis. —iSi\zmmnm\^^<omm 

\zmm•r^z.^nt)itiim•r^z\,^r^. taiHcjtf^sw 
ia^s^«ff-:3fe«-&^ m^^:^\^\z^K)m^U'<)Vi)is. 

^ [0 0 0 4] — !^iiBa63-21907 ^(C^StlTVi^ 

tt«sfciK^-r«»«eaj*t*iBVJ-cv»afc«&t. mm 
s 1 ~ 2 u m:e«aT?»s/h-rn«w am^mm u'^jp* 

J; 5 /iaiiiS^— t;iitD»f«iC»tia:Vi Jc 5 izm^-T^ z. L 

\zf^'^T?>mis^<r>mm^m ^^^Tttb \zmmm am 
[0 0 0 5] ^^m}tz:n^(D^m^mf^izm^-r^^ 

5<7 S^^^BSStt-r-5CtfC*.5, siaic, 
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[0 0 0 6] 

[0 0 0 7] 2 ] gagBasiimsAf i Bissi^-fffiSB 
[0 0 0 8] 3D B3Eia^«ffi, saiHm^sBSim 
[0 0 0 9] iWiro^gidi^^asic.fco, sggmffi 

[0 0 10] C^@4D taiBBIg««i^:t3ie^iam@<t 
t^^m 3 CfEtt©«i,«^«B. 

[0011] i=i^m 5 ] t5te— *f ©ss© 5 mmmm 
©S3a:^) < t 2 aetJi©* 5-7 =&«a, 
«ffiRt/fitiiE#ta«fi8©vi-rnA^aiS;^.5c:ts:!f#at 

[0 0 12] #S5tCj:ntf, i8!3fetteMft©fli^i*5 

h©»ssh7>-:^;^5'^satsss^SB*^^en 5<7 



^^6-1 6 0 8 7 8 

[0 0 13] c#g!6] ntimmmmm. mmmnmrnm 
>ttip]-r «ffi*®sffi±tc. fe©s;fe«^ife < t 2 

^i^fflsf ^ c ii-v^m±<o}&^»^^m^:^\^\zm.\^ 
iB«©ieji«^$iB. 

[0 0 14] #a6tcJ:n«;*;7-7w';i'3'©[Hld]j*¥ 

[0015] 7 ] < i t>-*«<aw*:-^#© 
4^x«fcgBfi*nfc«»©pi3fi. ^mm^izizm^fE, 

(l{3i^Lfc#Jl€«i, atr£lilg©3^ilM^^t.)(;j:J^|^^ 

\t. ms.mnmm^^tat^^m\zj::*)mmmmnmt 
mmpim^miKowiK:. smmizm&w^izi^^^mM 

m^o>^mizf^cmmmm<D^mm^^\/^viKmm 

[0 0 16] C^RSD WIB»Kh5>>'X^'^^*S 

iSrsjWffliK©M;&©«^*J^fcii:fc t tf-s^ 
a 7 (::lB«^©}SSi^^B. 

[0 0 17] ^a7*>e.^a8tcj;n«, «e*c 

VDCChemical Vapor Deposi-t ion)S#?©^^J(^-t?f^lS 

[0 0 18] #a9£iiT«, »-©aMT?»s«i^i#e 
-r. 

[0 0 19] c#a9] «93BtSS«;$«r)S©fl«^S;& 

^^^m\^-:^^tm.^:^f^t<7}wrMm i <*)lc i *t4 5 
set±9 ose*siT*«jit^ii#mi:-rs^ei*^^^ 
a4©vs-fn*i»cie«©}Ra^a^«fi. fc^u -90 

[0 0 2 0] c#s: 1 0] mtim&mii^m<Dmmmm 

JKS5}-^iBr6i:firi^tm»3bf[fi)i©;S:-r^Jf I <f>ic I *S0 

5S*«n?afe^c:i:s#®it--5^aid^e 
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0. 2 1 Mm*ie.O. 3 6 ymCDrp1-e$.^Ci:S:»l»t-r [0 0 3 1] 1 4^^^^® 1 8 tt, *^gB<Da*^ 

[0 0 2 2] C^gl 2) t(ria«affifi!E#>eraj9«.dR lO #U AOilS^iffiJESWf •5Baisl8S*fflVi-5iKvSAtS 

d • An I - I Rj I so. 2 1 ;im*^e.O. 3 6xim [00 32] 

[0 0 2 3] ^©9*^&^ei 2lCj;n«, «JS*f*- «D ^rlSl©;*-r^l<(>ic. -S*ro«3t«|IIHCjfXL-fcfitfi 

[0 0 2 4] C^gl 3] Hf/faiKSfflj>JciKlPl^©El^{C «S:afi«a5?^ffiti-E-n^n±TEC-5l:tfe5©-r'i5.MJCfS: 

KbT, —:)3<!>mwMm^-^<r>iSL§ki^=f-WM-)3Mnu^ 20 i;T<f)n. <f)P2, <i>ici, ^icit^iB-r-s. (^e, h6« 

ici i:«^rs«iiiffijn?cData4>^iarsj5^i^^ift<j>ic2 1 SBrr-sBi i ©lEffiBitc^titrr-s. 

*JSViC5S^U. ^-OA*! *ici-<J)ic2 I*i80«£^ [0 0 3 3] J#:»:3f£56W©f^ffl*0 1 S^tiTBHBt- 
Jil 0 0«ttTT*D, A^t3gJSJSSfflJ«iKlM®J|f*-d 

Rt;a»T*S:^ttAn©S[d ♦ An*«0.4 0Mm *>S [0 0 3 4] 01 (a), (b) tt*5!?B©«ea/'«*;H*J 

0. 6 0 Mm CDMt?a&S' t*^*ai:-ra^S9*V»tt t?<D«!S®!)jfP<£^-rfill»fM*. 1 (c). (d) tt-t 

1 0 (cE«©}Kas^^e. ®iESEi?£S-r« iai-c«»iSh9>v7iiS'3R^««pi§ 

[0 0 2 5] ^ai3tJ:tlli. SSE3t'tt^-HlCi;-5iS5 UT*^. *!^WrttX h ^'-fT'ttomffiSrfllJS 

[0 0 2 6] C^g;i4) ^a»?coffl#^*i. o^fn ^bfc, «fft^^Jp^©-fe;Pffl!lsefM*0 1 (a) {C. ^ 

«)|^E±ICj&tiTfe4ffi6tT-r*-5;:i:*^$l8fr-5^ 5<7 ©^<DiE®0*0 1 (c) tc^f. 

s 1 1 i&<& v^ft 1 3 ics«oDiaca^^^eo i^fl>i(ci»«(©«e i . 2 jot^sisd n, ^<7>±\zmmmm 

[0 0 2 7] i^wti 5D t3fB«tSia^ifeM©^m^s m.Ai>m^mm^9m^ixx^^^. Mtcftisaffl^i^ 

tJ-?*CDM?tST»D, WIBifBiCDjata^J-^Ofitt* Ctt««l, 2 ©fi#5^(^C*HxTe^©ft*, Ep-^4 

|6jt«l?-:^[S]a:©;i5:-r:ft<f)ic?>iS— S^CDii^^coa-^CO . 5^^ I <fric I <9 Oft, ^r^fo-OO;-? tgHr^^nrii 

^e. •r?>tHi (b). (d) \zmvtz^'^\zm^-^^\z.m^ 

[0 0 2 8] c¥^si 6) wi2«aia/s«iM©si«^s 40 j^^ifi^om'^^^^^. mytiSLQ^m'S.ns.Q\z^m. 

f4Sjlfft©ftS4)p J;0fc/JN$<. ii^'D-^<Dm\ ^t-^. (b) l?ttSSSffia:W^frSli:©3&:-r^l*«:;»:^<. ¥ 

I c I 3 mSkl. 1 5 SaT-ca&S t SWilSfr-S^g; frTfifeV* J: rnttBi**|fi|Sl£;*:UT 

1 0 lcSiS©a?a^5^^S. ^UfcM^T. *lStCtt2 0S£iTT*-5. 

[0 0 2 9] 1 7) taieii2©me!triii»m^* -ea, 2 ossATwbosriiiiisUTsm^t^Sf-S). 

BIJnb, )^-ogfriH?KaifilSE<»BICRIjBSn««EE*«J:D igiT««ai, 2S±T»«fc^>»tTJ^«Lfc 
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m^<DMm I «Lc I (ip^, om< I *ic I ^4 5*) 
[0 0 3 5] JWT. *%Hjcr)3o©aw-€-n-enic«:u 

[0 0 3 6] ( 1 ) a?B«ffi*«AJSVi«fiiTCDiiS3 > 

T/T.=sin» (2zeft) • sin» 
*ic»tU ■ft6:*r©<S?t«©Sia<tt**nfcSiiC, BP'S 

<t>r2 = («>,i + 9 osfrn«j;v5. «#«iEriiin^Jctt, 

(1) SClCfeVtSXen^^O-^afeSO-^^Sil^T/T. 

.M omti^m^h. 4 5 g|©^tcg;*:/^5. r©^, ^ 
©l£6S 0. 5 5 5 Mm i:Sl3tf -&i:«IJ^fet?*»:3^3ia 
**«*t-r^lC«^3a«;*d.f f ♦ An<£2iJ-©ljat 
gTcfeSO. 2 8 Mmt-rn«AVi, i^JliCttlS^d^fe 
SfcJi){C. 0. 2 1 0. 3 6 Mm©M{CAoT^>nti 
fi^ijSS, M*U<«0. 2 475>e 0. 3 3 unKOmomiZ 

[0 0 4 0] — ;^fim£EVLSiip^{cw, ^mmyBmm 
iik^tam$>^\'^ti&mn^miiam\z. (d icic^fett-sx 
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[0 0 3 7] ^{cS3^t:tt^fetCLn>hvXKjt<£fe 

S^Vi-s^frtEiJte^- HSffiv^s^fr© 2 c)©-5r- 

[0 0 3 8] 1 . «B#T^-Ht?«^-r§«-& 

©iwic»Abfci^©)iesja*T/T. tt^^jr^^Fti 
■It, AttM5©»Efis*-r. cidtr, ia[Siaj«!isie©3t«ft 

Lfc^©^'>»t©ffiTlt t) S'S c 1 1 afe s. 
[0 0 3 9] 



(Tcdef. • An/A) - (1) 

■^-©SSffilCJifeCTx.fi ©®dtiaiJ>t-^, L*vL.35:*t 

snTvss8!Si)-?©ae&fflM©fc«6fc. ci©**-e 

ttd^Jft D ©3t**SinT d-An«:0. 27:6^ 5. 0 . 

3 7 /tm ©raiC^^L, 3~ 1 0 V©*Sft«]E*ffiilP 
30 Lfc2|=^?^#^©SIKtCj;n«SfS^Sfirffill©®tt 
0. 0 2*>& 0. 0 6 ftrngS^Cibofc. J;oT. 0.0 
2*^e 0. 0 6 uramBL(Dl^m^W(&^^^t^^mm. 

h^x hj±*t»e.n?). (fl:«3i«©jtiffl*ft©:^fg* 

1 tt. SJBE^inPt©J$SimfiE!^S©SI3sS6^JS:?t*ftx.M 
(cspffiCt-^, J:0^:^»CB&^^ag©B^-5S2-a:*ji*-& 
StCB, Bff«ffi«*^-r-5fc«6©«JE*9«inLfci:€r© 

40 s6©a:*-ji*i:?Bi^S8©Sia^, efe«&p3tr«>c 

[0 0 4 1] 



0.2 1 Mm< (d - An-Ri) <0.36 itm 



0. 2 3/zm< (d'An— Ri) <0.33 um 



(2) 



(3) 



II. ss^ttt^- KT?^-rs«^ 

tiie3l5:*a;xa6-2>^>-fXT-y H:^V9=-;/5' (Twisted Nemat 
Ic : TN) *S-T7tt— «»3»ie.nTVi^J:5fcd • An 
^-Jr—Ts h5:zvA^fr-C<feS0. 5 0 /xmifif^JciS: 



5(> 



•r?)tTN:^ri5;Tt3:0. 4 0*^e 0. 6 0 /im©raic^^ 
t-?)i:AVi, iS^S©EBtLT«-:^©ffl5t«©S)a 
till (fcSVittiRiKftfi) «-S!ilf±©«tlli>TiBl«ii;^l«iI(^ 

H>i/t*){::St^¥ff. IP^<f)Lci = <i.tci.i:-r§o J- 
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[0 0 4 2] i^. ^^tCj£5tttS?^*S-er-5fctt, JiT 
«>S«1B!|(DJKS4>T& 9 0 «ifi< 0^;^ i±;i< Ttt;* 6 

[0 0 4 3] (2) 

[0 0 4 4] (3) ^\mM%iLm.:^mPt<r)WSi<r>^'^ 

€A/6t^S-r^ tffl< ;6F|SI<DS*S 2«SgRt^-€-n&0 
•ewfSSiJ-^SItt^lSj (5tf>if35r|pl) *«#:«f|S|»cfc 

MbT0S*SVi(4 9 os*^e.-r^LfcBf5£^r«iica;^ 

?3:-r^*ic (*Lc>0fgi:^«-r'5) ^OSSAi 

C, S^:^At;^^Bl«gtt*?*.5, 0. 5 SJK±TS5n 
««lfWiniSLy:*co^®ii:^{C J; 0 ©SSSi)-^ 
fiW*|fd (<f>ic (v)a:««-r-5) *J-m«CittnLTff 

^-nn^(r)^^. fi|I^*i.c(V)<0fl|(CJ5:?)Ci:tt 

ffl*--8-*D-etl«jSS5>TiHrR]aJ;Dl^— -ffcL, lies© 



7) ^^fF6- 1 6 0 8 7 8 

|BilBt©IKffl*s<tO«SlcftO. MJc:/n-fe;^©ffiSfls 

10 g*b<tt2ftKTtc-rntfAvn 

[0 0 4 5] jKS:W«fcOViTt)TE©3S*»Cj: 
0^©M*?©efifif?JS±75^^. IP'S, 2|!:!?ia-C«H^m 

S^^fi{C:fett^ffl^|RjS-a-fciSI8SffiP4©ffiStlCit'^T 

T, :i?.^m\zi^^n^ts:!rm%mMWi<r>nmmviimk 
^■e-fcSW«ffiM©«ftig*i:ttfffavjjc:^# < -rs t 

□ ^SlSttfc: UTViy5:^«^T©®StS/jNS < UT'bH- 
t)©**iiJ>S-C*-5©tt^L.T, J;l3«ViJtg^©SSSm 

5(7 &mx&-DX^mm\zu.^is.^\ c©^:tK, mic^Ks 

±T?©*»»CM-rS«S**±*«?), IfffiSBW^AttB 
8eSS^ilM©ffi3Xh<t;tC:*:^<S#fS. Sfc. * 

^m\z^z>m^m\tmm^^imm\z]it^xmim3.m^ 

40 5fC+4i-;4fi©li?^S#«ITg5§S^^Sr^^;fei!6C 

:^i^^umT^mmm^^mmizTtnt. mmmzit-<. 

■r^S«#®fcSil/j::i^lB]©«#*£4}-S«ISS!i*fcJ>JcJt 
S*«f!if^-r5. '©:itfePJS3|nl±fctF-^t- -5. * 

fc> #iia^ffi&> psif5.iii^©*a«Si«fflLfcJ!i 

^»c«. tlE*©Ti75^^':/vhUi'XS!«aa^^Bfc 
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[0 0 4 6] (4) mm-vmamcnmimmhvyi^x 

1 *<Dili« 8 u mUM. 4 m£;±!£^ll 

T»0. 4$iiBa63- 21907 -^iC^^nTV^^^i^fiE 7 
CDj;p^«l#*t^H-l 7*fc*«>J:5i^«ifi-e^tA9. 
4 -f VGAi'^XCDO. 3 X 0. liDin» (DH 

(1), (2) ofJj;*cSfiS%:3':3t)i5P^&+i^tc:«}fr 

mm^ckmm (itiiBaea- 21907 

lSl*ii[32*ltrTV>S. fip-^, «^E»*^ 1 o:J5lft (Y 

z^5\zm^mm, mmmm. i^asfficr>v»-rn*fes 

[0 04 7] 

mmm] :^%m^mmm\z^*)^i$imzsimr^. 

[0 04 8] mmm 1 ] smt vx\tm^A^ 1 . 1 mm 

e.©»tR|BIfc«|«^S*ttA e**iE-7-5-Ofi**4. 5 T 

a&D, JBiff^S:i&ttAnAtO. 0 7 2 (5 8 9 nm, 20 

sm (<J>ici=«ic2 = 8 5° ) tL&o =¥Yi/:?'dttS* 

<^Si-e4. 5 Atm tbfc. .koTAn • d« 0.324 
Atm-e*^. 2ftCOiS3tS CHmmiaSG1220Dn] T 

lillCiaaiFfT, flP^«i>n = 8 5' tU, ^*£-€-nKil 

[0 0 4 9] »Kh7>-:^>^3i'Siyt»a«ffiro«ji«Ei 
2 (a) {mmmy &xfm2 iw mmm) tc^^-r* 



s (v-xmffi) ite^^ffi 12, 
hmm) i o la^ss i a^m 

r^cT^ 0 . m^nm 1 2 Rzmmmm 2 amwuffimsnBi 
[0 0 5 0] M^«si 2\z\tmm^^^mnt&mi}i 

10 ^STtoT^iB^tl-S. 7*;l'7r;^S^U3> (a-S 

i) A^e.?i«5=-^%;Hii 6st^s^fc;'>U3> (s i 
N) <r>^mf&mmi 5ii^^u^mmh^>i^xi'itmm 

»Bi h ^ >>?;^ stfr UTB^ss 1 {zmmmmfl&m 

(b) T»^*:)&|R]?£tt;^l>T*Lfc^. Slf55lPl7i6t 

[0 0 5 1] sasR^i 2tt, mi (c) c^-rj;5 

«^l 2er>|»«^fitt«2 1 f FC;ftofc. =&^SiBilS 
1 0 43J:O:«r«^^Sffil(l|5I!S2 1 Ctt^tX^tlj^SEia 

^mii^Ls I :ii<i:t;€^iBjiMSi&^Ls I ^mf^v 

fa. 

[0 0 5 2] iiiiiitifB4siicii«t$n;«:^». wmmm 

1 2 ®ra<o»fi§Mt#iin«*^^ 1 1 *M 
50 mmmL'ft^m.-vs>^m2 4 fFizmm-^n^^Lizu 

•D. }8tSJe^«j5 0©itffitn:*«5x 1 0i»Qcm-e»^T 

fciatgmffiio^jE^iiiSrjfliffl-rscitdt-r^s. 

[0 0 5 3] iBJgSc«4 0 (X3) X3 0T?, H^tfy 

■&^3Sc«®ra) {42 4 0 Mra-cfes. m^mm(Dm\t i 

2 AimT?i?ST-5^]iEmfi!<iDra^S6 8Mmi:b. 5 0 
<w G. B 3feO:*j7-7w';i'^'S«Afc. :i37—y^)i'^ 

3 1 «^Sa«S8tC*-e#tXTti-5. m 9 StX0 1 0 « 

[0 0 5 4] **iffi«»JT«Sl^mg*'iJ'Si:b;5:Vifc 
50 sb. Sig:/D-fe:X7i«fB#fl:-e#}6i:3^W*C)fclBl±L, 
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a>h77.hit\t7ymwtmzi 5 0£k±tts:K>. mn 
fc, n p?s«»K h =7 >V7.i/-&.xswsmT^nmw^\z 

[0 0 5 5] C*iS«a| 2 3 2fi:*J6«3|TttllJfifi3I l T^SSt 

mis.m\zm.mhfE.±w&tim-wis.m\zumhit, «&co 

z^ji'j^>{f^Lxm&viii. M^&m±iz}t—mmm 

tt®#jR«#«Eb)&v^c tsoT. ^^mfi(ommz^i^ 
xitu\zm7^r.m'p\zmm&<DmmmAi^fttvT 

[0 0 5 6] -i^<C7;f hVi^^i^CST^-f ^>MSS« 

[0 0 5 7] mmm 1 ii^^i^j^v^m^i^tt^fr-si^ 

[0 0 5 8] C*Jg«aj3D *5gJ6«f9©«|jSliTS©®# 

[0 0 5 9] »)a!h^>i?xi'srjc#iaaffi©«ijfi«Ei 

5 JC^T.}; 3 IC. it* Sr/S-riBs^mS 1 ©^f'W^m® 1 

2*Eeb, ■^<E,\zMt:^-r^mmm2^z.n?>(Dmm 
©^fiutciseufc. #^msi 2 irtt««s^-r-5«^ 
mmifi^iB^ti, ^mmi oizum^mmfflmmam 
hmM^h^xmrn-^n^o T^;i'7TXv'Un> (a 
-s i) 1 6 :BLZf mtiy> J n> (s i N) (Dummmm 

1 5*>6ift*»Mh9>i?:^i'»J**75:-r#*fa«Si©S 
l^f *g5lrffiaSnTVi.5, 1 2A>e. 2<1©^ 

Kh5>i'X5'*^M^T2<lOSl©l|ffilKili;ifffi 50 



^Bpe- 1 6 0 8 7 8 

\znig&Nim'&^»n&\z-v^. if-faE-e<tDiSVi«i^ 

[0 0 6 01 ftli«i|l©j£V)m^j^1^2:ig^$(^||£S 
[00 6 1] CHJSWI 4 ] *^eiJO«Sj«ttTIS©S# 

[0 0 6 2] :f3 3-y^}Vi^±iz^mtmmtvrsm 

:4<iJ V^iS^a^^FS'fblil 4 (.m2 (b) ) <£a^L., 
^■©ifClErBjSffffllMt LT©9J©^S}g^i±-r{C«S& 
iIS9e>i^bfc. S?H#UT©*r«tLTttX:i?:*^-> 

^Si&^sv^rc, c©x^:^^v'tij§fi^ffi^bta?S4^^© 

£tnlM»©P^:i&©^«g%«c:ta{i;^TV)-6. m&l&^i^m 
«X3j?^r->l»JBfc*»Sb. ||iHT©«€rft»o. 5 ffi 

tefcO, •€-n6^t:&«9a-rS/SJS*t*D. ■€■©&«>:«* 
U-f 5 H^©-e8©«i^tcK5)nTV>fc, 

<S*#ITa&S. L.*^b, fPffl©ti^1?^'«fcJ: 

[0 0 6 3] :^mmmiz^i'f^nm.yt^ii^mmLrz 

fkL-)S:V>tVi3iSm?£^fc. Sit. «#ft7!iiO. 5 mt 

[00 64] c^ffiCT 5 ] mmm 4 ©spafl^-r ^^©s 
i^^c* u -I- 5 i^fifig©^® sitS5 If >i^b, ¥a^b 

i:SS^^)-^©ErRl^ffll©P:&©litgS:«fcfi;?.?t:. ^BB 
-e©«#^l«2a!-e&ofc. te©^B6««ItH:iibT, ^ 
^!t#tt«StA/i:^<kb;aVii:Vipife||S#}fc. 

fc. 

[00 6 5] «iSW 6 ) *:^ia«»j©«^BTieoii# 
[0 0 6 6] mmh^ >i^7,^i^m-r^^mmBm 1 

5 m2 (b) ) <&Sefb->U3>d^eX3p:^^->:^J§A^6 

fj:5^r«li!eiai^lc5!«lb. ^©JiSiSS^5hr>4^5ail 

b. ^mimmK:immiiiei&»^mf^mmm<om:^o:> 

[0 0 6 7] 2|=SIJSfifSC*ttsm^^e*ffl!l3£bfc 
!|#tt*^§fco Sfc. ^Jg094tllSfc. «#^I*J0.5 
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[0 0 6 8] mi&m ? ] nis^g e T«amtiffl v^/tx 

[0 0 7 0] 8^M8~1 2D Jltie.O||J6«<o«riE 
[0 0 7 1] ||JS0« 8 T«±T»ffi±®M®5J-^^fiW5? 
>&l^t«Dft-rA*S8 9. 5a[(<()ici=<()ic» = 8 9. 5 

w(*n = 8 9. 5° ) tL. m:^^^n\zm.^ 

= -Q, 5' ) tUfc. 

[0 0 7 2] ll»lcSIJi^J9T?«<f)ici=<J)Lcj = (f>,i = 

8 8°. <f>F 2 = - 2 . 0 ° t L-rc, mm\z^mm i o t 

tt<i>tci = ^ica = ^?i = 7 5°, <t>t 2 = — 2 5 ° illy 
tci = <^ic2=<i>n = 3 0° . <^f2 = -60" tbfc. C 

1 o:i^;i'h(ll2afflv,..) <Dmmi;m:ktrj:^t^ 

S10 0S6, S/hi:?S:Si:#&OXtb«:«*&^fcbfcffl 

±^ummmm&mr3Xff^\zit, «ic*/h$<-rms 
fk, m^^izM-r^mMm. ffim-r-smjE. nt>«iffi 

fC«)EE&EPllirr«*^5*nt*t5Tf^t>-5. «tf«tt, <t> 
9. 5 SODHtf -5tav>. 

[0 0 7 3] Vi-ftl©®^ 

[0 0 74] mnmi 3~i sk±<Dmmmt:^n 

a&S. A6*J-4.8 , Andt0.0437(589n 
m, 2 0*0 <r>:i^-^^'y{7m^t&mm z 
L I - 2 8 0 6) Srffl V^fco ^JSOT 1 3 ~ 1 6 CDglJSCT 



(10) ^^6- 1 6 0 87 8 

Sj@A4 5**)^t?S>5*5Htbfc. ^lt-:IS(omft^ 
(DMftmmWi («fi) tt7lf>y;&[Si»cHK¥fftb, 
te:5r (*F2) *-€-tifci«32tbfc, 

[0 0 7 5] fiP^. m^ifil 3-ett<i)ici = «ic2 = <()n 
= 1.5', «i)n = -8 8. 5' tb&. 

[0 0 7 6] *Sfi«fll 4T?K*ici = <i>iC2 = *n = l 5 
° . <J>t2=-7 5° tbfc. 
iO [0 0 7 7] 5T?tt*ici=<i)ic2=(i>M = 3 0 

° . *r2=-6 0' tbfc. 

[0 0 7 8] I5JS««1 6-^tt*ici = *LC2 = <(»n = 4 5 
° , <i>»2=-4 5° ^b&. 

[0 0 7 9] ^•vy::/dttS?sftXttffi-r6. 3 umt 

b. An-dS:0.27 5 wmibifc. ISMh^^i?:^ 
3'. @ffi(0«lia^O£jLi1.CD^#«*ifiCi!l3 tllbT* 

[0 0 8 0] z.tip><Dmii&m\z^\if^mm.yt^<t^^o)m 

tt®*-:/*tJ;r)^«t^S:S«lB|*^bfc. trews* 

'Si±^um&mmi:m-Drff5iz\t. *ic*;>c^<fn 
^m^m, mm-r^mEE. ^mmmizn&^ma-r^i!)^ 

S*McJ;^Tf^t)-5. t9:f^#tt. (t>iQ(Dmmz^K>±^ 
35:l5HT?b#V»fiti|*tt*tftl»-c-#.5. ?l3«.$*#afrs 

<fc'9M*b<tt*tc*4 5*«Tfr-5t^t.>, 

30 [0 0 8 1] m.^nn\t&m^LftLZL^. v^-rnw 

b?S:Vi<l:Vi5ite«S»&. !RrC*Mli«* (8f§m) b 

[0 0 8 2] mmm i 7 ~ i 9] 2|s^0ijth. siis 

W 1 3 ~ 1 6 fCi*ViT«t>iI#<4a«fijfT?Sb-D&*K«il 1 

4 (<f>ici = *ic2 = <f>pi= 1 5° , <f)p2=-7 5'') t 

i^iS0iji7, 18, 1 9^ti^ti<Dm^w.^<^m(Dm^ 

d54.0, 4.9, 7 . 2 iiz m. ip-& d • A n 

no. 1 7 4 8. 0.2 1 4 1. 0.3 1 4 6 Mmi:b 

fiK!^SOJS»dCD*.*^^fc*<. -flfiCD^a^^^iC (0!l 

5-<7 :trtt®iasiEtcbTfei^«®ie**^#e)n.5. jemsrH 
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2 (a) \tmm^miximmtu mi 2 (b) umi2 

• AntCUT^b}tt><?)T*^o 01 2 (b) :fy^i^m^ 

fCJid • An^O. 2 IJ&^^O. 3 6 umcr>MtCfn«S 

3;&^6 0. 3 3 um<Dm\ZTn\tSi^^o fSSOi^ 

^^d<Dm^5. 0 nmEK±tV. A n ^^i^iffi^^CO i 

[0 0 8 3] (JISg^J2 0-2 2] Mmmi 7-1 9(7) 
ite**^6»We»*^*J:5iC, d • An<DSjgfitttO. 2 1 
0. 3 6 ximCDFal. g^b<tiO, 2 3:0^^ 0. 3 3 

nc^ffl^SO. 0 7 2£JIT> L < 0 . 0 6 6 £JITT;^ 
<X\tr£ihrs.^\ t^^Ti^, C:c^)J:-5tC^5i)TAn<0<g; 

r)hmmvft^^z.<D^^&g(^mm<r>d - An j;Dt> 

75:ft*Bll*^SSM-C»5 0. 2 l;0>^O. 3 6 ;im<DTOtC 

CO 0 8 4] mmm2 0-2 2Ti*Tajc^'r#^#je;ii^ 
ti-ens.o, 5.2, 5. 5 Mm tbfco JB*fsps:;^i^ 

An}5itO. 0 7 2 (5 8 9 nm, 2 0*C) CD:^.V5^!y^fBt 
&U^m^m\^^X\^^^^. d • An<OMJ;iO. 3 6 0. 
0.374 4, 0.396 Mm Tft-So Z:<D^^X}t. 

m^^Rzs^mi^^^iiti'y^o , 2 it^^^^o. se nmcDmm 

bfco IP"&. <f)«S:<i)Lci (=<i)LC2) t|slb8 5fl[i:b 

&o ffiffi^jjRf »-^n^^no. 0 7, 0.0 8. 0.10 

Mm iib, (d • An-Rf) COfll^O. 2 9, 0.30 
4 4, 0.29 6fimhm^^lSLZf&mft^A»U0.2 1 
30^1^ 0. 3 6 um<DVmiZX^^^\Zhrz.a 

[0 0 8 5] ^(Dmm. m^fflUKm^^fi^s o%ek± 

[0 0 8 6] (Mmm2 3j m&m2 o<Dm^^0Simm 
^mmmm:^^ABifiMx. -€-a)fi6*t-2. 5 

An:</50, 0 7 1 2 (5 8 9 nm, 2 OX:) (D^-^^v ^ 

m&u&m (;<;v^*fcs. zl i - 4 5 i s) izm^. 



(11) ^^^6- 1 6 0 8 7 8 

rco m<Dm^\tTi^^m^^immm 1 4 ti^b^^So 

m&Wi&mm(Om^\tb,SfjLm. EP'&d-Antt0.3 
9 16 MmT*^)* ;!:<73fRa-fe;i/tCfi:«|lRr**0. 1 1 

3fe^6gS::^14iS®$:ll®b, (d • An-Rr) (Dm^o. 
2816Mm^egs$Srr;:filB?&«^Jf;/S:0. 2 1:6^6 0. 3 6 
M m<DlBH A-5 cfc -5 b fco 

[0 0 8 7] -^O^S. «fi)&*Ja:<?BSS;5«5 0%Ek± 

10 [0 0 8 8] {Mmm 2 4 ] :^mmm(Dmmsrf^(o^ 

[0 0 8 91 m^m^mm<0 . o 7 2x^-7 y 

:7'dti7. 0 Mm^ibfco cfcoTAn - dtiO. 5 0 4 M 
mT*Sp <f)ici$89.5 a^aiU JiT»«±<Z>tacfi 

i^^iEfoI^r[6l^Sl'Mr3SII$-&. I 0Lci-<f)LC2 I =9 

offiihbfco «7t«<z)fig«svi(cii:3£ (I <f)P2-<i>pi 
1=9 0") ^^fi^^mi^^=mwy]p\t.(nw%^^% 

^ [0 0 9 0] *^SB^JtC:fettSm^3fc^«ptt^iil^b;^c 
(hJl^, 1fiB*f^-HT?*SffiO|ISfi««J6cit'<Tb#V^ 

MSJBEVio, V9o;6^*?)2^&^rjfeo:rc:;^l<&^frt^S. NC< 
5^S^^>5 OJ^e^^-e. JiTlc^A;^®'& 

[0 0 9 1] mmm2 5,26] *^ite«3<:D«^iiT 

[0 0 9 2] {g5t«CDBHH^. m^:^^OT{i^<'^^ff 

30 m^titz.m^x^^mtim^n^^o\z. is^bfco hi 

ffi, 1 5^i:b. I <i)F2-(i»Pi I =9 OSiibfCo 

[0 0 9 3] m<r>mMmhn\:^<. bjs$. m^i^a^ 
[0 0 9 4] immm2 7. 2 s] 2^^]ffi«fii<z)«ji£i^T 

[0 0 9 5] {g3t«OfiHBS. «»d^Or«;&<'^'^RI 
40 I <i>pi -<f>Lci I ^^ifi«S|2 7. 2 8T*n^n5 

7fttb. I <^F2-<f)pi I =9 ofliaibfcc 

Jfiafflfi6#?gcDjP^dl^6. 3 Mm<!ibi^o cfct?T, A 
n • dt^O. 2 7 5 Mm^eab-So 

[0 0 9 6] i^mmm\z^\^:t'^m.yt^m^o^m^^^ 
1 3 iz^-r. ^mm 2 7 os^. nt^ffiiij&sms 

VopfI^3. 03n;^h, M'bWS<;^'&ffiffiVo««9. 2 

i^fcS5Vin>h.^7^h)5t#e»nSo R^JC, ^«2 8 
(T^S-g-HVoPF ^B.O^Jl/h, Voh1^9. 03p;i/h-C^ 
5(7 r>tz. 
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22 
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[0 0 9 7] VoFF i:VoNWM-eK®iUfc«-a-, 

[0 0 9 8] C^SICil} 2 9 ] *^SaW(D«|j3t«TfB«5 

#SffilCl«t$&f ^.mjEOiMffi'ffc (8. 3V=»6. 2V) 
[0 10 0] ^®<t5fcbTVof» tVoN©KTKii;S- 

[0101] i^mm 3 0 ] :4i:«l&^(D«lf£» K£CDf^ 
fl'SI^WS. *iS|9|li:R-T*S. 
[0 1 0 2] <S3te«(0BBB*, «l!L*to-r«fe<WiiD* 

l<i)ici-<f.n I S'4 5S. I *fa-(t)n I £9 oatb 
[0 10 3] m<r>%mmt.n^<. la^s. ^^ims-c 

[0 10 4] C*Sfi«S|3 ID Sl*fiei|3 0©«^ti^Vi 
2ft©<g^«cora{^|fS5^«^aiBlg*««f SfflJB 

SrifAbfc. Jl©7-<;i'A©M#;5rnI0i «-4 5Si: 30 

5 nnn?*-5. 

[0 10 5] HI 4©;^i8lT?S^l,fcJ;^tC, IIJfiCTS 0 

httta 1 5 0 (cHC5S:S«nfc, 

[0 10 6] 



1 ] :^nm<owLSL^mm.m^^»^^^<^m^^^ 



[02] *^Hj®#)eh7>-:^x^'©— 

[0 3] 3^%?^ (a) RtXifctSW (b) ©S5iyie^#tt 
[04] ?i)Ph^>£^x^'»c*suTiii3!smffi (V-xm 

ffi) , ft9€s. ^Mm. mn%m (Hu-osffi) 
s: v^-rn%>-*©»«±fcfigbfc*^w©-sii6«i * 

[0 5] BSilSIS <y-Xt8ffi) . (HW> 

Bj©-**g#!is^-r0, 

[0 6] «S^;&i*ii»Cjitr-5, #®±©5J^gttBe(R]:#(^ 

[0 7] #ffi±©iJ-^S$ftE|nj;EF|nI<i>ic*3SAita^© 

iE©*a-o 

[08] *5!HjoigS*^l,lnI8S->X5"A«:a-r 0. 
[0 9] *S!IB©tRS^7RSjail!Jt^->X7^AS^-r 
@. 

[01 03 *»^©?Bca^^S*tS»3t^5^X^A5£^-r 
0. 

[011] »iffi±©»TgttlElRl>&lRl «ic *3gAfca><sr 

©*ffi«aj»c:fejt-&«^^tt*a^-r0. ^m^ss^^tt 

At^©®^. 

[012] «KSimi$«r@©@»d%%>t;^a>«r©^iS«f!i 
[013] <13t«©SieS:, m#*«0 <^-?'BiJD 

[014] y--7'j^-:/>'S!©#tt&iyts^®^Sffi4i 
^**i«bfc«f©i#tt*s-r0. 

S) . 3-sffi, 4-EiRisg, h-'mM&m<iiism^<r>m 

SMm^ls^ (^}^>if:^f^} . 9 •-(I3t«{i3t«i:5 
ifii. 1 o -'tf-hmm (mmiU) . i i-wm^s^ 

1 2 <HW>«ffi) > 1 

i&K, 14-ipS^b^. 15-«S^M. 16-7^r 
JW^rXi^'J zi>, 1 7-;^5--7YJW;?. 1 8 -183^ 

1 9 -myt^s.u^mmm. 2 0 ••••ti«^«ai>fifft, 
2 1 -m^mmsm^K, 2 2-^&gmmmMK. 2 

26 

'•■±mm^R, 2 7 •••n> hn-;Kpii^, 2 8-tfltffl^ 
«, 2 9-nyi'5-f h, 3 0-Kit«, 3 1 
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